. 
ESC derivation
Nanog mutant ESC lines were derived as described previously (Nichols et al., 2009) . Primary colonies were picked and expanded in 2i/LIF medium (Ying et al., 2008) . 2i/LIF medium comprises N2B27 basal medium (Ying et al., 2003) supplemented with 1µM PD0325901, (Axon Medchem), 3 µM CHIR99021 (Axon Medchem) and mouse LIF (prepared in house). Single cell deposition was performed using a MoFlo high-speed cell sorter (Dako Cytomation).
Chimera Production
Chimaeras were produced by microinjection of ESCs (agouti) into C57Bl/6 blastocysts (Nagy et al., 2003) .
Immunostaining
For immunostaining of ESCs, cells were fixed in 4% paraformaldehyde (PFA) (10 min, RT) then blocked and permeabilized in PBS/0.1% Triton X-100/1% BSA. Primary antibodies were incubated in the same buffer (overnight, 4C). Secondary antibodies were incubated for 1hr (RT). Cells were washed (3x, 15 min) in PBS after primary and secondary antibody incubations. Nuclei were stained with DAPI. Primary antibodies were: OCT4 (BD, 1:200), NANOG (EBiosciences 1:200) and GFP (abcam, 1:800). Nuclei were stained with DAPI. Alexa Fluor secondary antibodies (Invitrogen) were used at 1:500 dilution.
For wholemount immunostaining, dissected gonads (from E11.5 or E12.5) or PGCLC aggregations were washed twice in PBS containing 3mg/ml polyvinylpyrrolidone (PBS/PVP) , fixed in 4% PFA (20min, RT) and washed three times in PBS/PVP. Samples were then permeabilised in 0.3% Triton X-100 PBS/PVP (45min, RT), blocked (2hours, RT) in PBS / 0.1%BSA / 0.01% Tween20 / 3% goat serum (blocking buffer). Gonads were then incubated with 1:800 chicken anti-GFP antibody (abcam, ab13970), 1:200 rat anti-Nanog antibody (ebioscience, 14-5761-80), 1:100 goat anti-Dazl antibody (Santacruz, sc-27333), 1:500 rabbit anti-DAZL (Abcam ab34139) or 1:500 goat anti-DDX4 (R&D AF2030) diluted in blocking buffer (overnight, 4°C). Aggregations were incubated with either 1:400 rabbit anti-cleaved Caspase3 (Cell signalling, 9661) or 1:200 rabbit anti-phospho Histone 3 (Cell signalling, 53348) combined with 1:200 goat antiOct3/4 (Santacruz, sc-8628) diluted in blocking buffer (overnight, 4 °C). The following day, unbound primary antibody was removed by rinsing in 10% blocking buffer/PBS (3×, 15min) and then incubated with the appropriate secondary antibodies. These were 1:500 FITC donkey anti Chicken (abcam), 1:1000 Aldrich 568 Donkey Anti-Rat (sigma, SAB4600077), 1:1000 Alexa Fluor 568 Donkey Anti-rabbit (Invitrogen, A10042) and 1:500 Alexa Fluor 647 Donkey Anti-Goat (Invitrogen, A21447) (3hours, RT). After washing in 10% blocking buffer (3×, 15min), gonads were mounted on glass microscope slides. Aggregations were incubated with DAPI for nuclear staining (overnight, 4°C) and then treated sequentially for 5 mins in 10%, 25%, 50%, 97% thiodiethanol (sigma 166782) before imaging on a Leica SP8 STED-CW Confocal microscope.
FACS analysis FACS was as described (Zhang et al., 2014 
RNA analysis
Cells were isolated in RLT buffer (Qiagen, 74104) supplemented with 1% β-mercaptoethanol. Cell lysates were homogenized with QIAshredder columns (Qiagen, 79656). Total RNA, free of genomic DNA, was purified using RNeasy mini kit (Qiagen, 74104) and reverse transcribed using the SuperScript® III Reverse Transcriptase kit (Invitrogen, 18080093) . Quantitative real-time PCR was done with LightCycler 480 SYBR Green I Master mix (Roche, 04887352001) and LightCycler 480 II machine (Roche, 05015243001). Primers are listed in Table S1 . For Nanog null and control ESCs, TaqMan probes for Klf2, Klf4, Nanog, Oct4/Pou5f1, Rex1/Zfp42, Tfcp2l1, Sox2 and Gapdh were used.
Genotyping
Ear notches from juvenile mice, embryos biopsies or ESC pellets were incubated in lysis buffer (1x Qiagen PCR buffer (201205) supplemented with 0.5% Tween 20, 0.5% NP40 and 10µg/ml Proteinase K (Sigma, P2308)) at 56 °C for >3 hours. Proteinase K was then heat-inactivated (95 °C, 10 mins). After centrifugation, 5 µl of lysate was used for genotyping. PCRs were performed with Taq Polymerase (Qiagen 201205) in 30 µl final volume. Primers are listed in Table S2 . PCR products were separated on 2% TBE agarose gels and visualised via Ethidium Bromide staining.
